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911 LOCATION UPDATING FOR AN ENTERPRISE 
USING VOIP TELEPHONES 

TECHNICAL FIELD 

[0001] This invention relates generally to voice over Inter 
net protocol (VOIP) and more speci?cally to providing 
information about the location of a VOIP telephone user 
associated With a 911 request for emergency services. 

BACKGROUND 

[0002] Advances in technology continue to provide alter 
natives for consumers in the telecommunication ?eld. Tele 
phony services provided by VOIP are noW relatively com 
monplace. HoWever, neW implementations and capabilities, 
such as VOIP telephone service as compared With traditional 
Wireline sWitch based services, also present challenges in 
providing comparable features and abilities provided by the 
existing technology. Sometimes the advantages of the neW 
technology may give rise to challenges not faced by the 
existing technology. 
[0003] For example, consider a VOIP/IP system that pro 
vides telephony services for users in a large of?ce building 
or in a campus of related buildings. The use of VOIP 
telephones in such a system provides substantial ?exibility 
in that a telephone can be easily moved to a neW location or 
of?ce Within the system just by plugging the telephone in a 
different VOIP port. This minimiZes the administrative and 
technical support and costs associated With relocating a 
person or a group from one location Within the complex to 
another location. 

[0004] HoWever, this gives rise to an increased challenge 
With regard to providing effective emergency services in 
response to a 911 call origination. In a traditional Wireline 
telephone system, each telephone Was associated With a 
speci?c telephone line that Was located in a predetermined 
location. The location of the telephone line/telephone, Which 
did not change Without a request being made to the tele 
communication provider, could be stored in a database by 
the telecommunications provider and utiliZed in conjunction 
With providing emergency personnel With location informa 
tion upon the user making a 911 emergency request. Because 
VOIP telephones are easily transportable at least Within the 
designed system, determining the location of a VOIP tele 
phone user initiating a 911 emergency request call is not as 
straightforWard as it Was With Wireline telephones. Thus, a 
need exists for an improved and reliable Way of maintaining 
the speci?c location of a VOIP telephone, especially one 
located Within a multiple story building, that can be utiliZed 
to provide location information for 911 services. 

SUMMARY 

[0005] It is an object of the present invention to address 
this need. 

[0006] An exemplary method automatically identi?es the 
location of a voice over Internet protocol (VOIP) telephone 
relative to the structure of a building upon the VOIP tele 
phone making a 911 call. The identity of the VOIP telephone 
is transmitted to a database accessible by the VOIP system 
upon a 911 call origination. Records have been previously 
created and stored in the database that link each VOIP 
telephone located in or associated With a building to one of 
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a plurality of text based descriptions of areas of the building. 
A node instructs the database to ?nd the stored record 
associated With the VOIP telephone. The identity of the 
VOIP telephone and the text based location information of 
the location of the VOIP telephone relative to the structure 
of the building are transmitted to the 911 call center. This 
enables a 911 call center operator to immediately discern the 
location of the 911 caller relative to the structure of the 
building. 
[0007] Further implementations of the invention encom 
pass a VOIP system for practicing the method and a node in 
the VOIP system that is instrumental in obtaining the 
location information from the database and transmitting it to 
the 911 call center upon a 911 call origination. Additionally, 
personnel such as security, ?re or medical located in or near 
the building can be automatically sent a message notifying 
them upon a 911 call origination. 

DESCRIPTION OF THE DRAWINGS 

[0008] Features of exemplary implementations of the 
invention Will become apparent from the description, the 
claims, and the accompanying draWings in Which: 

[0009] FIG. 1 is a block diagram of the exemplary VOIP 
telecommunication system in accordance With the present 
invention. 

[0010] FIG. 2 is a block diagram of an exemplary VOIP 
telephone in accordance With the present invention. 

[0011] FIG. 3 is a How diagram of an exemplary method 
in accordance With the present invention Where locations of 
signi?cant areas Within a building are determined and 
stored. 

[0012] FIG. 4 is a How diagram of an exemplary method 
in accordance With the present invention Where locations of 
VOIP telephones Within the building are determined and 
associated With the location of an area in the building. 

[0013] FIG. 5 is a How diagram of an exemplary method 
in accordance With the present invention illustrating the 
communication of location information about a VOIP tele 
phone from Which a 911 call request is initiated. 

DETAILED DESCRIPTION 

[0014] Referring to FIG. 1, an exemplary VOIP telephony 
system 10 is utiliZed to provide telephone services to a 
plurality of users in a multiple story of?ce building 12. In 
this example it is assumed that a single business enterprise 
occupies all of building 12 and hence controls an integrated 
VOIP telephony system utiliZed to provide services to all of 
its employees Within the building. Illustrative of?ces Within 
the multiple stories of the building may contain a desk 14 
and a VOIP telephone 16 that preferably includes a data 
input jack suited for receiving and transmitting data such as 
With a user’s laptop computer 18. Each VOIP telephone is 
connected by a cable that is ultimately served by a VOIP 
router 22 that handles the routing of packets received from 
the VOIP telephones and routing of packets to the destina 
tion VOIP telephone. The router 22 is connected to an IP 
server 24 and to the public sWitched telephone netWork 
(PSTN) 26 that is connected to a plurality of telecommuni 
cation devices including a 911 service center 30. The service 
center 30 is typically a telecommunications center With one 
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or more operators supported by a community for handling 
requests for emergency services such as directed to police, 
?re, or medical service units. Typically each operator of a 
service center is provided With a voice line for communi 
cating With a user making an emergency request and also a 
data line associated With the voice line for receiving infor 
mation such as location information that may be displayed 
on a monitor or a visual location on a map. The server 24 is 

also connected to an E-9ll database 28 that stores a record 
for each VOIP telephone 16 With the record containing 
location information or an index to the current location on 
the VOIP telephone. The determination on the location of 
each VOIP telephone Will be discussed in more detail beloW. 

[0015] FIG. 2 is a block diagram of an exemplary VOIP 
telephone 50 in accordance With an embodiment of the 
present invention. A central processing unit (CPU) 52 is 
supported by read- only memory (ROM) 54 and random 
access memory (RAM) 56. The CPU operates under pro 
gram instructions initially stored in the ROM. The RAM 
provides run-time control instructions for the CPU as Well as 
providing for the storage of data an input and output signals. 
A global positioning satellite system (GPS) module 58 is 
coupled to the CPU and provides location information 
consisting of latitude, longitude and altitude. The GPS 
module needs to receive satellite signals in order to provide 
the location information. The signals can be acquired by an 
antenna 60 coupled to the GPS module or from a remote 
antenna connected to signal input jack 62 coupled to the 
GPS module. An input/output (I/O) module 64 is coupled to 
the CPU and facilitates the coupling of external signals to 
the CPU and transferring of signals from the CPU to other 
devices or transmission lines. In the illustrative example, a 
microphone 66 couples a user’s voice information to the 
CPU and a speaker 68 couples output audio information to 
the user. A transmission line 70 is supported by I/O module 
64 and carries packet data betWeen the VOIP telephone 50 
and an external node such as VOIP router 22. Also supported 
by the I/O module 64 is a transmission line 72 that carries 
data and control information betWeen the VOIP telephone 50 
and an external node such as laptop computer 18. Any 
convenient communication protocol, e.g. Ethernet, could be 
utiliZed to convey the information betWeen the VOIP tele 
phone 50 and the computer 18. 

[0016] A general understanding of the exemplary method 
by Which current location information associated With a 
VOIP telephone is made available in conjunction With 
emergency 911 call requests from the VOIP telephone Will 
be helpful in understanding the detailed description 
explained With regard to FIG. 3. The kind of location 
information normally desired by a 911 service center is a 
location of the calling party (the calling party’s telephone) in 
terms of street address and if the user is in a multiple story 
of?ce building, the speci?c area or of?ce number of the user. 
The location of the user Within a multiple story office 
building is especially important because the operator at the 
911 service center may be required to dispatch different 
equipment and/or emergency service personnel depending 
upon the location of the user. For example, the operator may 
dispatch a conventional ?re truck unit if the user is located 
on the ?rst or second ?oor of an of?ce building. HoWever, 
if the user is knoWn to be located on the ?fth ?oor of an 
of?ce building, the operator may dispatch a special long 
reach hook and latter ?re truck unit in the event of a ?re 
emergency. Thus, having such current location information 
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available is important in order to dispatch in the ?rst instance 
proper personnel and equipment. 

[0017] The E-9ll database 28 may contain location infor 
mation about each of?ce or signi?cant area Within building 
12 as Well as the street address of the of?ce building. This 
location information may be collected by performing a 
manual Walk-through of the building utiliZing a laptop 
computer in association With a GPS receiver. A series of 
records may be created in Which each record identi?es the 
of?ce or signi?cant area of the building along With a 
corresponding GPS three-dimensional location. This infor 
mation Which is essentially an internal map of the building 
is stored in the database. 

[0018] Periodically each VOIP telephone is required to 
transmit its GPS location to database 28. This could occur at 
scheduled intervals or be automatically triggered for trans 
mission upon a 911 call being initiated. The GPS location of 
the VOIP telephone is utiliZed as an index to scan the 
database for the closest appropriate GPS location stored in 
a record that corresponds to a designated of?ce or area of the 
building. The subject VOIP telephone is then associated With 
the corresponding record having the same or nearest loca 
tion. This association can be maintained in a variety of Ways. 
For example, the telephone number associated With the 
VOIP telephone can be stored in the same record associated 
With the of?ce/area location, or a neW record can be created 
containing the VOIP telephone number and the correspond 
ing o?ice location and information, eg “office on third ?oor, 
northWest corner” or “of?ce 312”. 

[0019] FIG. 3 is an exemplary ?oW diagram explaining 
hoW a multiple story building is mapped so that a location 
is stored for each signi?cant area associated With the build 
ing. In the illustrative example, the location of each area is 
stored as a corresponding latitude, longitude and altitude 
such as available from a GPS receiver. In step 100 the GPS 
location (LB) of each signi?cant area in the multiple story 
building is determined. In step 102 a text description (TD) 
is generated for each of the signi?cant areas. The GPS 
locations may be manually determined by a Walk-through of 
the building While utiliZing a portable GPS receiver. The text 
description may also be manually generated by entering an 
alphanumeric description of the area into a record of a 
database. The text description can take any form that Would 
be of use to 911 emergency personnel in determining the 
location of the area in the building. For example, a text 
description could be: “third-?oor of?ce, northWest comer” 
or “conference room 502” or “southeast comer of interior 

courtyard”. In step 104 a record is created in a database (DB) 
that is accessible to the VOIP netWork Where the record 
contains the TD and LB. A determination is made in step 106 
of Whether all of the signi?cant areas of the building have 
had a corresponding location determined. A YES determi 
nation results in termination of the process at END step 108. 
A NO determination results in the process continuing by 
returning to step 100 Where locations of additional areas Will 
be determined. 

[0020] FIG. 4 is a How diagram illustrating an exemplary 
method by Which the location of each VOIP telephone 
associated With the building is identi?ed With a correspond 
ing building location LB. In step 140 the GPS location (LT) 
of each VOIP telephone associated With the multiple story 
building is periodically determined. If each VOIP telephone 
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preferably includes a GPS module 58 as shown in FIG. 2, 
each telephone can be con?gured to periodically transmit its 
GPS location LT to the database DB. This may for example 
be programmed to occur during a time interval When loading 
of the VOIP netWork is light such as at 2 am. each day. 
Alternatively, an administrator using a laptop computer and 
a GPS receiver (Which may be built-in to the laptop com 
puter) can physically couple the computer to each VOIP 
telephone, determine a GPS location, and cause the VOIP 
telephone to transmit the data to the database DB. This 
manual collection by the administrator could be accom 
plished at any periodic interval, e.g. during each Saturday. In 
step 142 the identi?cation of the VOIP telephone together 
With the location LT is transmitted to the database DB. In 
step 144 the database or processing node associated With the 
database compares the location LT of each VOIP telephone 
to the stored locations LB in the database. A determination 
is made on the appropriate location LB closest to the 
location LT of the VOIP telephone. In step 146 the identi 
?cation of the VOIP telephone is stored in a record so that 
it is associated With the corresponding identi?ed location 
LB. In step 148 a determination is made of Whether it is time 
for a check of the location LT of the VOIP telephones. ANO 
determination results in the process returning to the begin 
ning of step 148 creating essentially a Wait state. A YES 
determination results in the process returning to the begin 
ning of step 140. 

[0021] FIG. 5 is a How diagram of an illustrated embodi 
ment demonstrating hoW information about the location of a 
speci?c VOIP telephone is automatically transmitted to a 
911 call center upon a 911 call being initiated from the VOIP 
telephone. In step 170 a 911 call request is initiated from a 
VOIP telephone in the multiple story building. In step 172 
identi?cation of the VOIP telephone is automatically trans 
mitted to the database DB. The identi?cation of the VOIP 
telephone may for example consist of its assigned telephone 
number or other identi?cation code. In step 174 the database 
or a processing node associated With the database locates the 
record in the database associated With the identity of the 
VOIP telephone. In step 176 information from the located 
record is transmitted to the 911 call center. The information 
Will preferably contain at least the identity of the VOIP 
telephone and the location LB associated With it. It is 
preferred that the location LB that is transmitted consist of 
the text description of the location of the VOIP telephone 
together With additional information such as the complete 
street address of the building. Of course, the speci?c GPS 
location LB of the VOIP telephone could be transmitted in 
addition to, or in place of, the text information depending 
upon the needs of the sWitching and location equipment used 
by the 911 call center. The transmission of this location 
information may be associated With, i.e. linked to, the 
corresponding voice call being simultaneously generated by 
the initiation of the 911 call from the VOIP telephone. 

[0022] The steps or operations described herein are just 
exemplary. There may be many variations to these steps or 
operations Without departing from the spirit of the invention. 
For instance, the steps may be performed in a differing order, 
or steps may be added, deleted, or modi?ed. 

[0023] Although exemplary implementations of the inven 
tion have been depicted and described in detail herein, it Will 
be apparent to those skilled in the relevant art that various 
modi?cations, additions, substitutions, and the like can be 
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made. For example, the VOIP router 22 or server 24 could 
function as the node by Which the building locations are 
initially mapped and stored Within the database. This node 
can also serve as the intelligent query element that retrieves 
the corresponding text based description of the location of 
the VOIP telephone upon a 911 call origination. It is of 
course possible for the intelligence associated With this node 
to be embedded in various netWork elements. Even the 911 
service center could function as such a node and generate 
queries upon the receipt of a 911 call based on the identi 
?cation of the VOIP telephone. 

[0024] Similarly, the database itself could be integrated 
Within another netWork element. Although the identity of a 
VOIP telephone must be linked to the text based location 
information stored in the database, this can be accomplished 
in different Ways. For example, the identity of a VOIP 
telephone can be stored in the record that contains the text 
based location information or a pointer or list index could be 
utiliZed to establish the correspondence betWeen the VOIP 
telephone identity and the text based location information. 

[0025] In selecting the closest “appropriate” location of an 
area mapped Within the building With Which to associate the 
location of a particular VOIP telephone, it Will be bene?cial 
to consider factors that Will be useful to emergency person 
nel. For example, the appropriate closest location should be 
selected to be on the same level or ?oor of the building as 
the VOIP telephone even if a physically closer area exists on 
a different ?oor. Although GPS location information is 
envisioned, other Ways of identifying a three-dimensional 
location could be used. Personnel such as security, ?re or 
medical located in or near the building can be automatically 
noti?ed upon a 911 call origination. The identity of such 
personnel can be stored in the database and can be sent a 
message based on Which personnel are closest to the VOIP 
telephone making the 911 call origination. This action is in 
addition to the normal routing of the call to 911. Further such 
personnel can be conferenced in a full duplex mode or listen 
only mode to the 911 call itself either at the VOIP router or 
PSTN sWitch serving the 911 call center. 

[0026] The scope of the invention is de?ned by the fol 
loWing claims. 

We claim: 
1. A method implemented by a voice over Internet pro 

tocol (VOIP) system comprising the steps of: 

generating ?rst information about the location of a VOIP 
telephone; 

transmitting said ?rst information and information iden 
tifying the associated VOIP telephone to a database 
accessible by the VOIP system; 

comparing said ?rst location information With second 
location information stored in records in the database, 
Where each second location information comprises a 
location associated With a corresponding area of a 
building, each record containing a text description of 
the associated area related to the structure of the 
building, the ?rst location information not containing 
location information related to the structure of the 
building; 

determining the closest appropriate second location infor 
mation to the ?rst location information; 



US 2006/0245570 A1 

linking the identifying information of the VOIP telephone 
With the closest appropriate second location informa 
tion, so that the text description of the area associated 
With the VOIP telephone can be identi?ed and retrieved 
for use during a 911 call request from the VOIP 
telephone. 

2. The method of claim 1 Wherein the linking step 
comprises linking the identifying information of the VOIP 
telephone With the record that contains the closest appro 
priate second location information. 

3. The method of claim 1 Wherein the step of determining 
the closest appropriate second location information to the 
?rst location information comprises determining the closest 
second location information to the ?rst location information 
Where the closest second location information is on the same 
?oor as the ?rst location information. 

4. The method of claim 1 further comprising the step of: 

initiating a 911 call from a ?rst VOIP telephone; 

automatically generating and transmitting a query to the 
database in response to the 911 call initiation from the 
?rst VOIP telephone; 

identifying in the database the second location informa 
tion and the corresponding text description linked to the 
?rst VOIP telephone; 

transmitting a message to a 911 call destination containing 
the identity of the ?rst VOIP telephone and at least the 
text description. 

5. The method of claim 1 Wherein the step of generating 
?rst information about the location of a VOIP telephone 
comprises generating the ?rst information by a VOIP tele 
phone that is adapted to acquire global positioning satellite 
(GPS) information of the location of the VOIP telephone. 

6. The method of claim 5 Wherein the VOIP telephone 
contains a GPS module that acquires the GPS information. 

7. The method of claim 1 further comprising the steps of: 

storing in the database identi?cation of telecommunica 
tion numbers of local personnel located at the building; 

automatically sending a message to the telecommunica 
tion numbers upon the origination of a 911 call from a 
VOIP telephone, the message alerting the local person 
nel of the origination of a 911 call. 

8. The method of claim 7 further comprising the step of 
conferencing the local personnel onto the voice channel 
carrying the 911 call origination. 

9. A voice over Internet protocol (VOIP) system com 
prising: 

means for generating ?rst information about the location 
of a VOIP telephone; 

means for transmitting said ?rst information and infor 
mation identifying the associated VOIP telephone to a 
database accessible by the VOIP system; 

means for comparing said ?rst location information With 
second location information stored in records in the 
database, Where each second location information com 
prises a location associated With a corresponding area 
of a building, each record containing a text description 
of the associated area related to the structure of the 
building, the ?rst location information not containing 
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location information related to the structure of the 
building; 

means for determining the closest appropriate second 
location information to the ?rst location information; 

means for linking the identifying information of the VOIP 
telephone With the closest appropriate second location 
information, so that the text description of the area 
associated With the VOIP telephone can be identi?ed 
and retrieved for use during a 911 call request from the 
VOIP telephone. 

10. The system of claim 9 Wherein the means for linking 
comprises means for linking the identifying information of 
the VOIP telephone With the record that contains the closest 
appropriate second location information. 

11. The system of claim 9 Wherein the means for deter 
mining the closest appropriate second location information 
to the ?rst location information comprises means for deter 
mining the closest second location information to the ?rst 
location information Where the closest second location infor 
mation is on the same ?oor as the ?rst location information. 

12. The system of claim 9 further comprising: 

means for initiating a 911 call from a ?rst VOIP tele 
phone; 

means for automatically generating and transmitting a 
query to the database in response to the 911 call 
initiation from the ?rst VOIP telephone; 

means for identifying the second location information and 
the corresponding text description linked to the ?rst 
VOIP telephone; 

means for transmitting a message to a 911 call destination 
containing the identity of the ?rst VOIP telephone and 
at least the text description. 

13. The system of claim 9 Wherein the means for gener 
ating ?rst information about the location of a VOIP tele 
phone comprises means for generating the ?rst information 
by a VOIP telephone that is adapted to acquire global 
positioning satellite (GPS) information of the location of the 
VOIP telephone. 

14. The system of claim 13 Wherein the VOIP telephone 
contains a GPS module that acquires the GPS information. 

15. The system of claim 9 further comprising: 

means for storing in the database identi?cation of tele 
communication numbers of local personnel located at 
the building; 

means for automatically sending a message to the tele 
communication numbers upon the origination of a 911 
call from a VOIP telephone, the message alerting the 
local personnel of the origination of a 911 call. 

16. The system of claim 15 further comprising means for 
causing the conferencing the local personnel onto the voice 
channel carrying the 911 call origination. 

17. A node in a voice over lntemet protocol (VOIP) 
system comprising: 

means for receiving identi?cation of a ?rst VOIP tele 
phone that initiated a 911 call, Where the ?rst VOIP 
telephone is in a building; 

means, responsive to the receiving means receiving the 
identi?cation, for transmitting a ?rst query to a data 
base accessible by the VOIP system Where the query 
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includes said identi?cation, the query seeking informa- tional text based information identifying a street location of 
tion based on the identi?cation of the ?rst VOIP the building Where the additional text based information is 
telephone; contained in the reply. 

means for receiving a reply to the query Where the reply 19~ The node of Claim 17 further Comprising? 
contains text based location information describing a . . . . . 

Corresponding area of the building r e1 at e d to the Struc_ means for receiving the ?rst location information from the 
ture of the building, the text based location information ?rst YO? telephone Whergn the ?rst locatlon, ldenn‘ 
descriptive of the location of the ?rst VOIP telephone ?chnon mformanon c,ompnses global, posmomng Sat‘ 
related to the Structure of the building; ell1te (GPS) information of the location of the VOIP 

telephone; 
means for transmitting a message to a 911 call center 

Where the message is based on the reply, identi?es the meahs for transmitting the GPS information and the 
?rst VOIP telephone, and includes at least the text identity of the ?rst VOIP telephone to the database in 
based location information, thereby Conveying an eas- correlating the GPS information With existing location 
?y understood location of the ?rst VOIP telephone information of the building to determine the location of 
relative to the structure of the building to an operator of the ?rst VOIP telephehe relative to the Structure of the 
the call center. huhdihg 

18. The node of claim 17 Wherein the message transmitted 
by the means for transmitting the message comprises addi- * * * * * 


